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list tent to whwh rillage s-vsrcnu modify the near-surface sod aggregate properties afkcting
soils susceptibility to erosion by water and wind is not well understood, We sypothaizesithat an. Increase in roll organic carbon (.5CC) content with conservation riilage systems,tsarticulatly On-till NT(, russ improae near-surface tori ag regate Proper-mrs that influencenil err tibdny g onas a rids a mawd hansw 55 rug tgate r stance r dr pa nraIg,re. r. a tatu it C nra aggrggate stabils v a well a I err ekrsonsl’rps s th nhangrsin SOC content. Four long-term (o19 at) tillage sacrenis including moidhoard plow (Mpgconventional till )CT, reduced till (RI), and NT were chosen across the cstral Great Plainsat Flays and Tribunc, KS, Ak.ro.rr, GO, and Sidney, NE The kiner.ie enesgy (RE) of raindrops

required to disintegrate sf75- to 8-mm aggregates trtiin NT sCs equilibrated at —0,03 and— 1 55 MPa nsatric potential was between two and seven times greaser than that required for Ml’and CT soiL in the 0- to 2-cm depth in all so.ils, .Ar thc dtrncdeprh, the water drbp penetrationrime (7iT)PT) ifl aggregates tiom NT sods was Cur times greater at Akron and I-lays and seventimes greater at Sidney and Tribune compared with that in plowed soils Aggregatrs from NTsoils were more stable under rain and less wettable than those from pkvd tons particularlyin the surfaer 0 to 5, cur, but RU had 1csser beneficial effects than NT management. The SOCcontent incrcased with NT over MP and L I’ and explained 35% of the variability across soilsin aggregate wrsrability and 28% of the variability in re3istance to raindrops in the 0- to 2-cnsdepth. Aggregate wettability explained 47% of the variability across soils in RI). uf raindropsrequired for rise disintegration ofaggregares. No-till magensenr did nor affxr dry aggregate-
size distribution and stability except at Akron where mean weight diamer (MWD) iii RT and
NT was 50% lower than in MP management in the 0- to 4rnkprh. Aggregates in Ml’ and CT
soils were either stronger or equally strong when dry stable when wet than in NT soils,
Overall, NT farming enhanred near-surface aggregate ptoperriec alfeetingerosion by water hot
had small or no effects on dry aggregate stability.
Abbreviations: CII conventional till; KU. kinetic mergy; MR moldboard plow; MW[) runt-an weight
diameter; NT no-till; RE reduerd till; SOC. soil organic carbon; WDP’11 wirer drop pntnrerrarinn rinse,
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Regional Study of No-Till Impacts on Near-SurfaceAggregate Properties that Influence Soil Erodibility

C haracterizariori of near-surface soil aggregare structuralproperties such as aggregate-size distribution, stability, andaggregate wettahrlity iser ueial to predict soil erosion poreisrial,sttuctural development, soil—water-air—i-rear fluxes, and SOCds’rsanaics, lnfbrmation on changes in these dynamic aggregateproperties is par-ricolarly critical to the understanding of vuiner;shiiity of a soil to erosion in faer, knowiede of the resistanceof near—surface aol.l aggregr;stec- to the erosive threes of wind andrain is critical in determining the eyrenr to whic a soil will erode,This is especially iroporra.ssr in semi;;rld rep-Cast such as the GreatPlains where lose precipitation, high evapereario.n, srsd s’ariable;ss,d [ow 1-iomass prosioc bon.i n interacriors with intensive rii[a.gecan alter aggregate uroperties and ;tccc-Ierare soil’s suscc-ptib II ira-to wind an..d ware.r erosion,
Do the soils managed untiervarior.rs scenarios olE tillage5y5;tcsSss for several decades. develop dilibrent or cotta). suscc.ptilil ties to erosion fy- starer or wind ITo what extr.;rn.t drsts NTnsanagertsent reduce soilS srrseepribiiitv to water and wiraci cr0-sitsn in semiarid regions) The answer tc’ these quesrion.s dependsprimarily on the knowledge of ti.llagc-rnrluccd chan ra in nearsurhice soil aggregate Jsaracterisrh s ‘her ificall)s dry aggregatesi;’c distribution and stability arc senstrivc indicators of soil erodib.d;rt’ by. wind EMetrill cm al., 1999;,. Data mrs these parametersarc irsdcr’rloc end to d-onspote. tfv osost wissd---errarlible tt5ctiott
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narticds 080 mm diam.) of sods (Chcpil, IPSO), Similarly,the asnocinc of oii detached by Fain is a function of the ability,1 tiN iF agegi ci o s itli i i. ii on im act orndrops.Aggregarc di,inrcgration 5v ra ndroric can 0c betterunder:.tuoei by asnessing the stability of dOci etc aggregates rathernan a r,roup or agrecate Mba1, ii a 0 B u 0 1 ‘is Theerosive power of impacting ramdrops is much greater than thato1rnoffor lowing water because of their higher terminal velocity (1-ludson, 1995). Aggregate irabilitymust thus be detemuncdunder both llosving water (e.g., wet-sieving approach; Nijnmoand Perkins. 2002) and impacting raindrops to understand thedittercnual erosive impacts of ram and runoff Morton en testson aggregate stability should be perihrmed on aggregates equilibrated at various n,arric pntentials to portray different Odd soilwater contents that difft’rently influence soil crodihility (Blanco—Canqui et ad, 2007).
While benefits of NiT for increasing capture and retentioncf precipitation and intensification of cropping systems are wellrecognized, its imps ets on near-surface aggregate structural properties are not well understood. Previous studres have shown thatNT management man’ or may not increase soil aggregate stabilityover plowed systems. On a silt loam in western Kansas. Layton cc1 )o b51 vu Pt J’, ggicgates in ‘5 P l ii rc mna1lerand less stable than in CT soils in some years. Similarly, MeVOy etal. (2006) reported that percentage of water-stable aggregates inNT did riot differ from chat in CT and RT management for twosilt barns in western Kansas, Pikul et ad (2006) found that RTwith intensive cropping increased MWI) of dry aggregates compared with CT only in two ofeight soils in the Great Plains. Themicd effects of NT management impacts on aggregate stabilitywarrant additional research.

By leaving crop residues on the soil surface and minimizingsoil disturbance, RT and NT practices often increase SOC content (McVay cc aL 2006). This increase in SOC may lead to improved stability of aggregates over CT systems because the SOCenriched materials provide organic binding agents to soil that coalesce microaggregaces into stable ruacroaggregates (Tisdall andOades, 1982; Blanco-Canqui and Lal, 2004). No-till inducedincreases in SOC may also slightly reduce the rate of werrabilitysir water entry into aggregates in some soils tI’lallett eta1,, 2001),Films nf SOC-enriched organic conaprosnds can coat soiL aggre—gates, imparting some hydrophobic properties (idle rbruck er al.,2005; Bianc.o-Canqui and Lad 2009. While excessive 21 wateri”n P i H Ne 4 H c n ui icouee n ci irrarion and, ,rlcrcasc runitif rates (DcBano. 2000), a slight rcduetiers ufwertabilitv in cu.ltivarcd soils is beneficial to reduce the. Cr—nt a s ‘wts is iii eroilen b redo e api axis ge aggrga en(Cheno er ad. 2000; FialLrr era1,. 2001; Blanco-Canqui and La!,2009). Changes in dry aggregate sra.biliry, resistancc to raindrops, and particularly wcrrabihty, which aflecr .soiI dce lamenttin rio erosion, and their rclarionn to changes i.n 5CC contentunder d;ffcrerir scrriar;os of rillage rrraisagerrcot have nor thenw’cI.l documented for soda its the central Grea.t Plai.ns. Bcnjaruinera1. (2008) observed that .5CC content was i’irir correlated withmacroaggrcgatcs in the 2- to 18-cm sciml depth hut was poiitivclycorrelated in the 20- to 37-cm depth iii an intensively croppedsilt loam in eastern Colorado, lnrcracuons of SOC and clay conrrnr (e.g.. uil mixing) may influence surfhce aggregate dynamicsi,Wsgrier etl,, 2007).

Lircraturc revewcd herein shows that ucspire irs crittcaliuport,incc. inC ru union on near-surface aggregate strncttiralprnpertcs influcnciuig soil water and wind crodihiliry underlonig-term NT systems across principal soils in the central GreatPlains i.s hunted, Jr also shuts’s that previotus studics on soil structural properties have mostly focused ian single soils or ptint Incasurements and have not integrated infhrrnarion across soils on isregtonal scale, Furthermore, vert fete studies have examined thestatistical relationships of NT-induced increases in SOC withnear-surfrr r aggregate properties aftdcring soil erodiblity acrossa range of soils, \X4 hypothesized that long-trrrn N’f’ systems induce significant changes in tirar-surfan”e soil ag’zegare propertiesarid that changes in SOC nioscly explain the NT-induced differences in aggregate properties. ‘Thus, the objectives 0f this snmdvto r]uantiiy changes in aggregate properties (eg., size 1h-tribution, srabditt; resiscasiee to raindrops, and wcttahility) andstudy their relationships to SOC and tin partLic-size fractionaunder long-terna (>19 yr) N’T’syitcrns as compared with CT’ andCl” in the central Great Plains. fri5 study diffcts Cons previon.sstudies in that it uniquely assesses the impacts of s’arious long-term NT naa.riageinenr systems on near-surface stuil aggregatesproperties on a regional scale.

MATERIALS AND METHODSStudy Site Descriptions
four ongoing and rrprcsentativ4long-rerm (>19 yr) tillage experiments across the central Great Plains were selected for this study (Table1). The field sires weie located at

, nCO, Sidney, NE, and Haysand Tribune, KS. These long-term e - 1menrs were managed under thesame nilage and cropping system since the start of the experiments andthus were considered suitable for discerning the long-term impacts ofmanagement on near-surface aggregate properties affecting soil crudibmlmry. Mean annual precipitation varies among sites from 413 to 580mm (Table I). The soils are very deep and fornsed under bess or Nessnsiacd with alluvium and have gentle slopes ( 1%) with high risks ofwind erosion and low risks ofsvaier erosion, Information on rhr specificlocation, precipitation amount, toil characteristicn. and management foreach study sure is presented in Table I.
The riilagc systems were established in a randomized compicreblock design at each site with three replications at Akron and Sidneysad fOur rcplscations at Hays Tribune. Tscee Snere r.buec tullagc nre.snunenrs area.rls sire exccpm Akron,s-s-hcre there- tn-crc 0-tar (Tblc Li, Tiilagttype anti iru;tr,sirits varied among siree The MP treatment, which waspracoced at Akron and Sidnei, was plowed with a rnoldbrnrd piow. TheCT ureatnaenr used a eween 051-to arA.k,rotu -‘sd ‘fi:i,burse and a rassdcsndisk at Hays. Shnd.sfiy. riIla’r toots mesS for HF differed among sires,Within each sire. Hf disH-red LAtin the CF treatment in that it receisedfewer annual rillage operations. Fe,t exarruole, at ‘Jfibu;se, PT recc-ivcdafoot haIi’rhe nornhero f dl age oocrarions’ of Ci. ‘hue NT treatmentwas nor ruled at any site and weeds vscre conrroij.ed using hc.rbicide.s. inthis’ srndy for discu.sssion J.ntposey ruilage i neensirywas considered moteinep’oresn.t r.i.ian ri1age rypin-. Tiilagsr intensities stern’ in the order of HPi a .RT> NTar Ak.rous, CT :.‘ Rf> NT at Ha1-s and Tribune, andHP a PT a N’.F at Sudncu. ‘iVhucre differences in meissmired soil paramctrrs hrrnrccuu H P surf (if mew nor significant, Ml> and (if’ u-etcrettuetl ‘plowed’ “suils, Bet inst tiftiufferences so rillage type among soils.u-rtolts svrre duscussscd by soil. dIsc crop rorariouus were eounmori to therrcious and isuelsudr’d ss’inrcr wheat Tritinsm .‘sns.hia..sm (I.. l—grrsisi son—(L’s’s4usm f/r’sshe (.1.. ‘,‘ .sah”.’ -fill to ‘.“i.a S.5 asH liii eec and
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winter wheat-fallow at Akron and Sidney. Soother drtails on vs
sort rnauagornent tot tho pcriwnrai cur arc disotrssrd ho
‘vs_OS p

Soil Sampling and Data Analyses
Soil san:olcs cc crc coilctcd from each rrr.vsrncnt Oit

sr C.sCO ,:n: Sir i- to, 7.-. to 7-. and a- Sc) 10-yr curl Sdepth nrervsrls for rIse dctermcnur:nn ofaggrcpate rrocstatrce
to r indrops ste tab Ii ar d dv ag.rtgtc ctahrlrrv o 1ste
surn:ocr 2008. Soil samples were collected front rho piors

nO 1
S rope cc mc S rr 00 5 A I i A
i cci 0 ougo it sec of 4 5 r d P mu mc 5h o obtain 2r C nun dma oa0gsegarrc or deter, m0n II 55 0

— 0 5pare ;mnpcrtrcc.
A .2 Am t Ii c I u nm a C

moo a raindrop ccmrilatn Al 5) crib and Bradfard 351 2Blaoco-Canqum or aL 2002). The smanulator consisted of a A
Mbtiottr borde connected to a burette OrstAled at a 2-rn herght
tsr barns ramndroos 5,5 -‘- 003 mit, 02 nan0 0.13 s 0.03 in
mass with term nal velocity of 37 ± 0.1 m A’. The .simu
Sited raindrops struck an individual -o75- to 8-mum aggre
gate placed on a I hut mesh rr-ve Rarndrrps stench Shc
same spot our each aggregate and no significant raindrop
drift occurred during fall. Aggregates for the raindrop rest
weto equilibrated to --155 MPa (air-dry conditmons) soil
water tnatric potential (si. A separate set A aggregates from
the 0- to 2-cm coil depth interval was equilibrated at --0(13
MPa sf using a pressure plate extractor (Dane and Hopmans.
2002). The manSe potential of 155 MPa corresponding to air-
dry aggregates was computed from the constant temperature of
20C and relative humidity of32% (Munkholrn and Kat 2002)
using Eq. (1]:

VvsRTi’0fln(p/p0)zo---l55Jkg1
= .--155MPa[1j

where P is the molar gas (air) constant (J moL’ K’) its
rho reomperaromc K5 Oils the risolar roam of gas (mol), and

e s n ku it a
water vapor utescrite (hOc) at the refrrcnce tenuperature. The
ratio of pressures l/p0) is equal to relative humidity. Water
us th Mariotte hurtle scaN at 22 ± 0.-PC Outing the mares
suronsc-csrc. The number of scnrularecl srndrops reouurr 0 to
disinrryt:cre the indissidoal aiwrevsct. and runs lerelo pass rho
disintrgtatcd particir.s throu the 1.-mm mesh sieve was used

i3,rr.he. detrrrn.i.rrarion 0. a4grcg)tc seSiStarSro SO

lice rororoed nunsber
of rz.indro s was concreted p

,ssing E 02

svhe. ee ccc is ezss (p1 A taindtop isO v
velocity (errs h--Si.

75tsahijjt5•of oil aggtegarcs cc also detcr,sriesed 00
rresS.rprcsatcs susumrg thy scarer drop pen

otration time [WPAF mnrthod (Percy cc al. 2000. The
test consisted of placing a drop of deionized water on top
of indivudum aggregates by a micro-syringe and record;ng
sirr:ssreqruited for rhc drop to curirpletrlp tore: torts the
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Fig. 1. Mean kinetic energy (KE) required to disintegrate 4.75. to
8 —mm air—dry (-‘-155MPa) aggregates by depth and tillage system for
four soils in the central Great Plains. Errors bars are the [SD values
for comparing differences in KE for each depth interval.

aggregate. Aggregates with WDPT < I c were classified as non-water
repellent while those with WDPT between I and 10 s as very low repel
lent and those with WDP’I’ between 10 and 60s as low repellent (King,
1981). Thirty individual aggregates per treatment replication and depth
interval for each soil were used for the raindrop and wertabiliry tests for
a total of 7020 aggregates. For determination ofdry aggregate stability,
SOgof4.75- to 8-mm air-dry aggregates were sieved through a column
of sieves with 4.75-, 2-, 1-. 0.5-, and 0.25-tom openings for 30 mm
(Nimmo and Perkins, 2002). Soil retained in each sieve wa’. weighed
to compute the MW’D. ‘The soil particle-size distribution was deter
mmed by the hydrometer method Err the 0- to 2-cm depth Olte sod
Or. 2002). ‘The SOC content was derermihed by the dry combustion
method (900’C) ssig a CN aralyzer (Nelsos sod Sommers, 1996) on
sir-dried samples sieved through a 9.25-mm mes.h.

Fig. 2. Mean kinetic energy IKE) required to disintegrate 473- to 8-mm
aggregates equilibrated at —0.03 MPa for the 0— to 2-cm depth b
lillage system for four soils in the central Great Plains, ears followed
liv the same lowercase within each soil of the four soils arc the [SD
values for omparing differences in KE of raindrops.

niisge rreansscnts were rested •osing a orle.-wav A.NOVA insole). .Simrrlc
scg1 cs-mrs I rioT)-. amid mitts !stim.rrs airiolag Irlca..LocJ pstaIilcrmrs Wet:
pe.rormed by soil and across all soils. All data a.rralvsc.s sverccors{ircsed
0SAS -tsstrcai.r.uftsvatr’ SAS instirir Ic, ic 20(10. Sorristich diii
fererices were discussed at t.hc 0.05 uroisahilitv Its-cl.

RESULTS AND DISCUSSION
Aggregate Properties that Lnih.ience Soil
Erodtbilitv by Water

No-till r uiagcincnr sigisililcandy impacted ago cgatc rests
tancc to ratndropc and sggrcrjatc wettabi!itv across th four sods
(ltmig. 1, 2, and 3;:, Jbb KE of raitsdrops required rrs bmeak inch
s di 1(4

— q m air drs t r rn \
soils was consistently greater than that required For aggregates
horn MV and CT soils (Fitr. 1). ‘The Kh of raindroto needed for
apgregarsr disintegration in Ni’ toils was about two tosses greater
than in plowed soils in the 0 t 5-cm depth in all soils except
at Akron where it was about 15 times greater. Ar liribuise, NT
n-lanagernent rncrcased the Kim) for air dry aggregate disintegra
tints at all depth intervals frooi 0 to 10 ens (Fig. 1). The KF. for
air-dry aggregate disintegration between RT and CT did nor dif
lee in most soils, but it Wjs two times greater in RT than in CT soil
at ‘[‘rihutse in the 2- to TO-em depth.

No-till management also impacted .sggregate disintegration
at --0,03 MPa (field capacity) as shown in Fig. 2. Compared with
MV and CT soils, the KE for disintegration of aggregates equil
ibrated at —0.03 MPa in NT wa - fsr times greater at Akron,
three times greater at Sidney, an, 15 times greater at Hays and
Tribune in the 0- to 2-cm clcpt (Pig. 2). These results showed

wnPr1
5 2 4 1, ii 15 2

I, 7,..-.
2 t, j

I’, I 4kroo. (0

--ia-MS

Fig. 3. Geometric mean water drop penetration test (WDPT) for 4.75-to 8-mm air—dry (—155 MPa) aggregates by depth and tillage system forfour soils in the central Great Plains, Errors bars are the [SD values forcoosparing differences its KE for each depth interval,
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that the XE of raindrops needed to disintegrate soil aggregatesat r\kron and Sidney were tearer Cr aggregates at bald eapacir than at air-dry condirloits. fh;s is attributed to the reducedslaking of wet aggregates as compared with air-dry aggregateslesser pore spaces avatlabte inwet aggregates for air entrapment.Log-traissfdrnntion was used to normalize the data on DPTand geometric means air reported in IC. 3. The T)PT solnes Erthese soils were always greater for NT than those for hIP and CT inthe 0- to 2-cm depth Fig. 31. No-till management Jowed waterentry into the aggregates as compared with hIP and CT in the0-to 2-em depth At this depth, the WUPTIn NT soils seas fourtimes greater at Akron and I-lays and seven tinac’ greater at Sidneyand Tribune compared with plowed soils. The \7DPT ualues a’eraged across soils at jalsron and I-Jays were 2.5s for NT and 0.6sfor MI5 and C’X whereas those at Sidney and Tribune were iifor NT and 1.3 s for MP and CT (Fig. 3) in the 0 to 2-cm depth.No-till management had greater impact ott slowing water entryinto aggregates at Sidney and Tribune in the 0- to 3-cm depthFig. 3). The RE or agement alsi: slowed water entry into aggregates eornpsred with CT atA.kmon in d.c 0- to 2-ceo depthand at Tribune in the 0- to 5-em depth. As expected, difiPrenees
in aggregate wettabilirv among tillage treatments decreased withsoil depth and were not significant below the 5-em depth (Ftg.3). Based on the classification by King (19$ I). hIP and CT soilswere non-water repellent whereas NT soils were very low waterrepellent. The RT soils at Akron and Tribune were also classifiedas very low water repellent and those at Hays and Sidney as non’water repellent. ‘The greater WDPT in NT than in CT across thefour soils in this semiarid region is in accord. with the study byBlanco-Canqui and Lal (2009) who observed that WDPT in NTwas greater than in CT by about 5s in S of 12 soils in a temperateregion in the eastern USA. Thus, these studies show that slighrwater repellency in NT systems is a widespread phenomenon.The greater aggregate stability against raindrops in NT soilsis partly attributed to reduced aggregate wettability (Capriel,1997; Ellcrbrock et aL, 2005). The small delay in water entry inNT soils (Fig. 3) probably had a large effect on Increasing aggregate resistance to raindrops by reducing air entrapment thatcauses rapid aggregate slaking (Chenu er al., 2000; BlancoCanqmer al., 2007). Indeed, the KE of raindrops needed todisrupt aggregates was posmtively correlated with aggregate wettabdiry. which explained u4% of the variabilit in XII at Akron,

at I-laos. 5251 at Stdney, 5509€ at Tribune, and 4i6 across allsoils in rise socracc layer (Fig. 4). ‘lIre results of this- study showedrOar apggc’gates trom Ni somis Were eIsctrslIy moore stable aainsttrsimrdronsancl .Ies:s wottable than rhoso from HP row) CT Sods,Muon)’ of surface soil with subsoil caused h tillage sod ricrcass-cl ecosio,n mar’ modify the soil particle-sIze distribution inC I rnacagrrisrc.nr con.spaccci with NT rtianage.nsetlt. Irs this study,
.renccs in soil article ay fractions among rillage syatcons

Were flOt Siptlifleatic its soy soil cx-eepr at Sidney slId Hays. ‘Plcsilt contecir in CL sod was. c ret at Akron (a60 ‘5. 414 g vg1;and Sid.nev )496 vs. 32S g kfr°, than in NT soil, .Sjmjlarhr the clayr i 2 nI is e it i to us r NT Hi cliSoil St Hays. Aggregates from the CT sail at flays were, however,less stable under rails 10 spite 0f their greater clad onrent corn-pared with those front the NT soil,
The large differences in aggregate mesistance to raindropsbetween. N) and CT systems acrossthc fir soils arc in line
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with the findin 1.y Bianco-Canqui er a). (20(17) wh reportedthat the kirlcrie energy rc’quird to hrca4 aggregates from a NTsoil tinder coittiminous cons (Ceo maw 1..’ was about st’vcimfoldgreater Cart that in a C’!’ rod itt Ohio, Rcsult.s also indicate thatthr raindrop tccCniqne is sensitive at detecting dtfferenccs inleer -aggi’cgstre stability among nillage systems and underscore theneed fIst eoniparirig dos technique ;lgamst the5’;’t-sl(’’iiig ap—pt oadi to discern N b-induced impacts on wet-aggregate stability. \X”b hyptthesizc that the raindrop rcehn ique may be a simpleralternative to the sect-sieving approach once tI-ic results from thraindrop test ate sraisdardized against those from the er-sievingapproach. The raindrop technique has beets prevmnt;slv used todetermine soil c’rodlbmlmtv by seater Broee-Okine and Lsl. 195Al-id urrah arid Bradford, 198 I;i.

Aggregate Properties that lnftuence SoErobiIkty by Wind e
No-till management did, nor induce ama’ significant ditThrenees in dry aggregate-size distttiution amid stabilIty except atAkron where MWI) ofdrvaggregatcs in HP was greater be about1.5 times than in RTanRNT management in the 0-ro2.enideprhis c sat 1 g the nrmamm ri no et&ets of Vi roan grin nt t r’dry aggregate stability contrasted with its large and positiveimpacts on aggregate wcrtabiliry and resistance to breakdownwider raindrops, ‘I-he Iimnitedinfluence of NT’ management ondry aggregate stability was nrs however, highly s-nrprising. Paststudies in the Great Plains have also found small or ito cfffctsof’
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of aggregate resistance to ra uidrops and wettability with SOCmac be clue to the relatively onall increases tn SOC with N F indsP .:Iimatc. Srrocger o rrciat:ons between soil structural orop.crrir. and SOC arc oban observed ii soil. othcuntd regions withryarer gains us SOC with NT (13!ancu-Canqui et aL, 2007).Aggregate svcrrahtiity was Jan positively md cignificantlacorrelated wtth ,tJU contenT liar Ii soils cacept at Akron wherethe correlation was not significant l’ig. 8). C.hangcs in SOCcontent explained 66% of the variability in WDPT Sr I la’69% at Sidney, 53% at iiribune, and 35% across ll coils, 2hcscccsuts suggest that SOC. increase with NT improved agrc-yireresistance to raindrops he inducing slight water repellency andby btnding soil particles into stable aggregates Unlike the signih.cant and positive correlations between aggregate properties andSOC content, aggregate properties were more weakly correlatedwith soil particle-size fractions than with SOC content, The reoression ennations developed across the four soils showed thatSOC was the mnsr significant predictor oi the Kb of raindropsreeJd for aggr..sr cbsinr pta on l 14 aid aggwg ste s er:sbilitv(F.q. 141)

KEaa-4 33 -0l1SOC a. OttOSSilt, c14 034, P0002 [31
WDPT 006 ÷0O9SOC-00002SOOaCiay

where SOC silt, and clay content are eapressed in gk’.
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Fig. 7. Relationship betsicen mean kinetic energy 0(E) required todisintegrate 473. to 8.mm air.dr’ (-‘155 MPa) aggregates arid soilorganic carbon content or four soils in the central Great Plains,

Fig. 8, Relationship betsseen log water drop penetration test (togWDPTI and soil orgarhc carbon content for four soils in the centralGreat Plains.
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The \1f’[) ofdrv aggregates Was lint sltlmtleandv correlatedwhir changes in SQL at any of the thur roth.

CONCLUSIONS
Results h-ons this regional srndv across the central GreatP15t05 show at Ni management modihed itt-mr face rot!aggregate parameters such as aggregate ‘cater repellency and resistance to breakdown by raindrops as compared with plowedgods, The increase in SC>C content is partly responsible Ihr thegreater aggregate water repeileneA rtability. and re5istanee toraindrops under NT soils, The increased aggregate water repellency due to increased SOC content further enhances aggregateresistance to raindrops iii NT soils. Aggregares of NT soils arefoote stable when wet and less or ecinallv stable when dry thanthose in plowed ols. Ihe sigriiheanrly lower aggregate resistanceto raindrops under plowed soils is attributed to the frequent soildisturbance that ereatts weak aggregates by disrupting aggregation and accelerating oxidation of soil organic matter, ReducedLiii has lesser berietkial impacts than NT5ystcrns on uriproving500 aggregate properties. The magnitude at which NT farmingenhances near-surface aggregate properties arid SOC accumulation across the central Great Plains is soil-snecihe and dependson soil aggregate properties. No-till management appears to havesmall or no effects on dry aggregate-size distribution arid stability, Overall, the positive effdcts of NT on aggregate wettabilityand resistance against raindrop impacts support the advantagesof NT technology to improving soil structure and reducing soilerodibility by water, but NT nxanagement does riot improve aggregate properties that influence erosion by wind,

REFERENCES
Ai-Durrah, M., and f.M. BradFord. 1981. New methods of studying soildetachment due to waterdrop impact. Soil Sn. Soc. Am.J 45.949-953.Amezkcra, P. 1999. Soil aggregatc srability,A review. J. Sirwain. Agric. lilrS3--1 51.l3enjamm. J.G., MM, Mildia, and ME Vigil. 2008 Organ,c carbon ccrs onSen1 physical and hydraulic properties in a semiarid climate. Soil Sd. Sc,c.Am.J.”2:1357- 1362.

Blano Chnqu:. 1-F, and Ft. h5l, 2009. ‘The esteist c.feen eater 1cfr,’licnC cederrena en-till soils. Genderosa 149 111 --180.lliraneo-Canqu’t i-F. Ft. Id. aid SQ. Si,aj,rr.clce 200E. Agyrcgaer disi;,tc-grarroes’ccttabditv lot long-tern’ anarraCcmcnt a aeon in risc northernAppalachians. Soil Sd. Sea .-‘trnj. ti LiP—I’Marree-Canqri, FL. arid F..,Lal, 2015r, Mechenisrecs s,fr.arleon srorc_’rratie’rsoil aggregates. Len. Rca, l’la,,r Sri. 23:481 -504.Bess nick, (IA, and Ft. hal, 2005, soil sr.tucruce .a.nd ,esa.naI’ciiteetr A ,-e.si.es’,

.Bte.e-Ol.rl.ne, 1., ansi WEal. 1971-. Sell rcedihil.isr’ ru rstr’araiserr Os Caine-roytrc.nniqnc. .5-cal Sec .1 i5’i’sS—.iS/.(Ari’ei. 11. 1997. HydropliolBe-itto ortanic clatter te t.retls soi.iar .intlcrcnre ci.;aanagrrnrlrr. Star, Soil Sri. ‘Sh-i57--4o2..sZheno, (7 f. Le.bissonnais,and 17. Arosi aysL000.()srg.ra.ie toaste.r as9aureaeeeaar rIcesst’ Cliii 1 o C0411 Sacs tii it 5 1 o ItS5Ihril, ‘045. 1954. Seasonal ilirenaatioss is s..sil stt’,rruce -10 ste tracy of soil.isewina.l,SoilSel,Soale:chtoe, 13:13--IC
and 1.17. Hopr.ians. 2.0(12. BIter Retention alas Storage. p. Lu —-71.7.In LF-l. fOrce and (‘7 C. loop ierl.l Mcro:ras s-f soil analysIs. Oaet4, Ag.ron.Monogs S. 35.51k. Madisoe, ‘WI.

lSel(.ant. (F (000 ‘fl55 -s.(e sf (CC Cull srI Weatn-g rsn water tltptlietlev in

a’i(dlasrdr:eitonnsenrsr A tend, HadroLZllelP3...7(jy,.Fiiirtht,ek, 51,14,, FI..H’. Geake,
,

Baclsaaaiar,
‘ ccl 54,-f S (loebcl 1(105.Cosrpositicrt 01 drtgarec ora.trce ftarrion,s tOt eaplailnins’ seettsbrl,tv ofilece(Ites sells, Soil Sri. Soc. .Aan.f. 64:57--So,A ‘1111. Sclmunasdets Md. Linclserons. and [S IA Soak: 200:r Agregetesires coo stalalkiry in enitivatecl Sooth Dakota pteiric lineRs and 171-terre.Sell Sri, 5oc. An,, 1. 68:1364-- 1365.Lee, 1771(1, and .17. Dc 2111)2. Pacriele-sire analysis. p. 235—2517. isi LU. Dan: aidC. C. Lop Cdi Methods of soil ear (cci’s. Pert 1. SSSA Leek Set. 3. 535k.Macliens. ‘011.1.

Flallc.rt, liD.. A. [larrnasartl. and FM. ‘rIser. 20(11, Snlacririerrl rester repcflrr.ataorar,grrgaer: freon a treaty ci soil csaoagr’ere’tr lied 0cc-s. 5:1 .Soi. Soc. Ans.1. 33:184 190.
l-lay,r,r, Rj. 2(00. lire, rercin, betss,sc’ -rl 0-rearer riatter’ e’a:os croppiesSisters. neethod of 4sr..darilleari’or, arid ralsipIc pretre.rtnserit acid ill’s_itrl1e’, on aleasorec! a:ygrc arc srcbilrrv. Bnoi. Fert,i Static 31):270--275.Hndscn. Li 2993. Soil conserrarionr. 3d ed. Iowa State Univ. I’cess, Ames.a_org. P.51. 2951. Conpaiisora . ‘I mere’)4: for rrcasrirurg, ‘,cveriry of aSSist

arpelli-ncee.f sands’ Its and re-’: ‘near of sandy soils and asseriacnr e’Ielena facro,s di,, Ole, r its rrea:r.rrtni,:arr, Aust. J. Soil B_es. 19:275—283I ,ryton. 1.13., CL. Skadr,s,,re rind all, ‘thompson. 1993. BI’rntcr-associaiedchanges in4iy-soni aggregan.n asii5ffucrccd by :naraagenelrt, ,Sc,il S-cl. -Sat,5lr’.,. ).‘:l’raaO—a emS.

Lercy, , S l.l..K. Carrillo, and 1.0. l’ang. 2000, Approaches to charactecree rhcdegree ofware, rc’pnliencv.J. Hydseil. 23161—2:5,1.eon, D.J. KILl Seroup. and B_LI. Brawn, 1998. Crop production and toil-s alec
storage irs lc:rg’eercn -a’irrtet ‘a hear-fallow riliage e’rpcrrnsenrs Soil TiflagrB_cs. r,9:i 9-2°.

Mbag-wo, 1.5.17.. and P. Bazznth. 1998. Soil charac-rensncs related to resinarancc ofbreakdown old-v soil aggregates by water-drops. Soil Ifuilage B_cs. 45133--I 45.McKay, KM. “a. Bridle, K. Fabrizzi, MPr4Mikisa, (3.04 Rice, 1.3. Selilegri, D.CPete,-sntr, DAB”. Sweeney, md C. ‘Thompson. 2006. Management effects oarsr,il physical properties in long-term tRIage studies in Kansas. Soil Sei. Soc.Am. j, 7u434- 438. 4 4Merrill, S.D., AL. Black, D,W Frvrear, A. k’1 TM. Zobeck. AD, Halvomon, amid17.1.. ‘l’lrnak.a. 1999 Soil wind erosion baward ni’sprirrgwhear—fallc,was affectedby long-term climate and iillage. Soil Sn, Soc. Am.J.63r1768—1 777.Munkho!m. 1.1., and B.D, Kay. 2002. Effect of water regime on aggregair tensilestrength, rupture energy and friability Soil Sd, Sort. Am. J, 66:702--7tl9,NelSon, L),W. and LA. Summers. 1996, Total carbon, organic carbon, and organicmatter: Lrborarors’ merliods. p. 961—101 0. in 17.1.. Spa&seral (cdl Methods ofsoil analysis. Part 3. SSSe’a Book 5cr, No, 5. S.SSA and ISA, Mediscru, WLNitnrno, JR., arad KS. Prr.kine, 2002. Aggregate srabiliry and size disrribrernon, Ia.31c-.-327. In].I’i. Dairrs and C, C. ‘liepp. led.) Methods of soil analysis. Part-I. Agron, Lfoeogr. 5. 5551, Madison, WI.Piknl. FL. R.C. Schwartz, kG. Berrjannrn. R.L Hanrnhardr, and S Merrill. 2006,Crrappnirg ssstrrlr influences on soil plavsreel propettics in the Great Plains,,Retrew. Agtic. Food Syst. 21r15—25,S’AS’ [nsrirnare, lne. 2008’, Online doc, 9.1.3. Available online at http://sspoore.I a ils so 515 lena sun a Sc4 f( ._0O n5hssnrurz.l:ae,Caryi1C..
Skiel.rstorc. 11.1 eed j.B. I,ave-erir, I 992. Dee-soil sesetegare srafslli.:’e S,slirfiLirilr:edby se-lecrrsl sell properties. Soil 5ei, Sor. An:.). 56:55-7.- 5.51.1,Skitl.nsote, F..1, (.13. 1.-anton, 17.1. Arnsi’,e,rst, end Is) .17. l-lsakr’-m, 19136. Soi.l,105 lund1 a r

., es “ rSoil’ Sri. ... Ass) 50:415-’419.lIsle]1, 1.5.1... cod Li’d. Oacles, 1982,. (Ilese.nir reCta_C red 55’s—tee -rtrIslearngmegatrs‘stil.sr, I. Soil SrI, 33,: (41 --1611.i._lno...e. PIll 19S’1.Ssueface soil trte.y.crties .11:. 71’ ‘.a—:’. rb
- -

.5055:1 tose-lutetsalvos. S...’ol Ssi. ‘Sod. Arn.f. 4f1:°Ofs....80-I.
.5.. 5..5, Cattle. anti ‘17 5;l-,tslr .. 21.107, see.-.igffrsttatr Issemarior-:asiailsrer:e.ed by’ elay roilrz:ir. end r’msyrr run .lro:r rrne.ndtnetrt, I. Plane Cart,Se;i( 5r.i’. ((‘31- i73- 1:51,

SSS,’ ‘S IrILiflil’ P \timhr’r 4 • jilt ‘S o iou


